Endothelium-smooth muscle interaction in cardiac transplantation.
1. The inducible isoform of nitric oxide synthase (iNOS) is expressed in human and experimental cardiac allografts and is localized to infiltrating macrophages, cardiac myocytes, endothelial cells and smooth muscle cells. A recent clinical report proposes a causal link between myocardial expression of iNOS and ventricular contractile dysfunction, a potentially graft- and life-threatening post-transplant complication. 2. Coronary blood flow is elevated in human graft recipients with biopsy proven cellular rejection, indicating that vasodilation accompanies graft rejection. In Lewis-to-F-344 coronary resistance vessels, which show intimal expression of iNOS, pressure-induced myogenic tone is significantly inhibited. Selective iNOS inhibition partially reverses the inhibition of myogenic tone, confirming that iNOS produces vasoactive nitric oxide (NO) and may mediate the rejection-induced vasodilation seen clinically. 3. Endothelial dysfunction, identified as loss of endothelium-dependent dilation, has tremendous prognostic significance in vascular diseases of multiple aetiologies. In transplantation, endothelial dysfunction predicts early cardiac allograft vasculopathy and poor clinical outcome. Lewis-to-F-344 coronary vessels develop endothelial dysfunction at 1 week post-transplantation, but this is preceded by a transient state of endothelial cell hyperfunction, with enhanced endothelial production of NO. 4. The normal interaction between endothelial and smooth muscle cells in coronary resistance vessels is critical for the regulation of coronary blood flow and the maintenance of fluid homeostasis. With allospecific expression of iNOS, the inhibition of vascular tone predicts greatly enhanced intravascular pressure in precapillary arterioles and capillaries; this would be expected to cause a net movement of fluid from the intravascular compartment into the myocardial interstitium, resulting in ventricular oedema, non-compliance and poor contractile performance.